EP 3 258 129 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 258 129 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
20.12.2017 Bulletin 2017/51

(21) Application number: 17171603.8

(22) Date of filing: 17.05.2017

(51) IntClL:

F16D 55/36 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
MA MD

(30) Priority: 17.06.2016 US 201615186263

(71) Applicant: Goodrich Corporation
Charlotte, NC 28217-4578 (US)

(72) Inventors:

¢ WHITTLE, Scott
Springboro, OH 45066 (US)

¢ HERRMANN, Nathaniel John
Springfield, OH 45502 (US)

(74) Representative: Iceton, Greg James

Dehns

St Bride’s House

10 Salisbury Square
London EC4Y 8JD (GB)

(54) SCALLOPED AIRCRAFT WHEEL ROTOR DRIVE BAR ATTACHMENT BOSS FOR REDUCED

THERMAL CONDUCTION

(57)  Arotordrive bar (110) for use in a brake system
(100), according to various embodiments, includes a
drive bar portion (112) configured to be coupled to at
least one rotor of the brake system. The rotor drive bar
(110) also includes an attachment boss (114) configured

to be coupled to an attachment platform (118) of a wheel
(116). The attachment boss (114) has a boss face that
faces the attachment platform (118) and at least partially
defines a pocket for reducing thermal transfer from the
rotor drive bar (110) to the wheel (116).

104 106

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 258 129 A1 2

Description
FIELD
[0001] The present disclosure relates to aircraft brak-

ing systems and, more particularly, to devices for reduc-
ing thermal energy transfer from aircraft braking systems
to aircraft wheels.

BACKGROUND

[0002] Some aircraftinclude one or more landing gear
having wheels for supporting the aircraft while the aircraft
is not airborne. Many aircraft may also include a braking
system to aid in reducing forward velocity of the aircraft
during taxi and landing. The braking system can generate
relatively large amounts of heat due to the relatively large
mass of the aircraft and due to the relatively high velocity
of the aircraft upon landing. The braking system may be
directly orindirectly coupled to one or more of the wheels.
The wheels may comprise a material having a lower yield
strength at relatively high temperatures than that of com-
ponents of the braking system.

SUMMARY

[0003] A rotor drive bar for use in a brake system, in
accordance with various embodiments, includes a drive
bar portion configured to be coupled to at least one rotor
of the brake system. The rotor drive bar also includes an
attachment boss configured to be coupled to an attach-
ment platform of an wheel. The attachment boss has a
boss face that faces the attachment platform and at least
partially defines a pocket for reducing thermal transfer
from the rotor drive bar to the wheel.

[0004] In any of the foregoing rotor drive bars, the at-
tachment boss is configured to be in contact with the
attachment platform of the wheel in response to the rotor
drive bar being coupled to the wheel.

[0005] In any of the foregoing rotor drive bars, the at-
tachment boss is configured to be in contact with a ther-
mal spacer that is positioned between the attachment
boss and the attachment platform of the wheel in re-
sponse to the rotor drive bar being coupled to the wheel.
[0006] Inany of the foregoing rotor drive bars, the ther-
mal spacer defines a second pocket for reducing thermal
transfer from the thermal spacer to the wheel.

[0007] Inany ofthe foregoingrotordrive bars, the pock-
et has a shape that resembles a "U."

[0008] Inany ofthe foregoingrotor drive bars, the pock-
et has a depth of at least 0.05 inches.

[0009] A brake system,in accordance with various em-
bodiments, includes a rotor drive bar having an attach-
ment boss configured to be coupled to an attachment
platform of a wheel. The brake system also includes a
thermal spacer configured to be positioned between the
attachment boss and the attachment platform. The ther-
mal spacer defines a pocket for reducing thermal transfer
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from the rotor drive bar to the wheel.

[0010] In any of the foregoing brake systems, the ther-
mal spacer is configured to be oriented such that the
pocket faces the attachmentboss in response to the rotor
drive bar being coupled to the wheel.

[0011] In any of the foregoing brake systems, the ther-
mal spacer is configured to be oriented such that the
pocket faces the attachment platform of the wheel in re-
sponse to the rotor drive bar being coupled to the wheel.
[0012] Inany of the foregoing brake systems, the pock-
et is a first pocket positioned on a first face of the thermal
spacer and the thermal spacer includes a second pocket
on a second face of the thermal spacer such that the first
pocket is configured to face one of the attachment boss
or the attachment platform of the wheel and the second
pocket is configured to face the other of the attachment
boss or the attachment platform of the wheel in response
to the rotor drive bar being coupled to the wheel.
[0013] In any of the foregoing brake systems, the at-
tachment boss defines a second pocket.

[0014] Inany of the foregoing brake systems, the pock-
et has a shape that resembles a "U."

[0015] Inany of the foregoing brake systems, the pock-
et has a depth of at least 0.05 inches.

[0016] In any of the foregoing brake systems, the ther-
mal spacer is configured to receive a bolt extending from
the attachment boss to the attachment platform of the
wheel for coupling the rotor drive bar to the wheel.
[0017] A brake system, inaccordance with various em-
bodiments, includes a rotor drive bar having an attach-
ment boss. The brake system also includes a wheel hav-
ing an attachment platform configured to be coupled to
the attachment boss of the rotor drive bar. The attach-
ment platform defines a pocket for reducing thermal
transfer from the rotor drive bar to the wheel.

[0018] Inany of the foregoing brake systems, the pock-
et has a shape that resembles a "U."

[0019] Inany of the foregoing brake systems, the pock-
et has a depth of at least 0.05 inches.

[0020] In any of the foregoing brake systems, the at-
tachment boss is configured to be in contact with the
attachment platform of the wheel in response to the rotor
drive bar being coupled to the wheel.

[0021] Any of the foregoing brake systems may also
include a thermal spacer configured to be positioned be-
tween the attachment boss and the attachment platform
of the wheel in response to the rotor drive bar being cou-
pled to the wheel.

[0022] In any of the foregoing brake systems, the ther-
mal spacer defines a second pocket for reducing thermal
transfer from the rotor drive bar to the wheel.

[0023] The forgoing features and elements may be
combined in various combinations without exclusivity,
unless expressly indicated herein otherwise. These fea-
tures and elements as well as the operation of the dis-
closed embodiments will become more apparent in light
of the following description and accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The subject matter of the present disclosure is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. A more complete un-
derstanding of the present disclosures, however, may
best be obtained by referring to the detailed description
and claims when considered in connection with the draw-
ing figures, wherein like numerals denote like elements.

FIG. 1is adrawingillustrating a cross-sectional view
of an aircraft brake system, in accordance with var-
ious embodiments;

FIG. 2is a drawing illustrating a cross-sectional view
of an aircraft brake system, in accordance with var-
ious embodiments;

FIG. 3 is a drawing of a rotor drive bar of the aircraft
brake system of FIG. 2 having an attachment boss
for coupling the rotor drive bar to an aircraft wheel,
in accordance with various embodiments;

FIG. 4 is a drawing of a rotor drive bar of an aircraft
brake system having an attachment boss for cou-
pling the rotor drive bar to an aircraft wheel, in ac-
cordance with various embodiments;

FIG. 5 is a drawing of a thermal spacer designed to
be positioned between an aircraft wheel and an at-
tachmentboss of arotor drive bar of the aircraft brake
system of FIG. 1, in accordance with various embod-
iments;

FIG. 6 is a drawing illustrating an end view of the
aircraft brake system of FIG. 2 along an axis of the
aircraft brake system, in accordance with various
embodiments; and

FIG. 7 is a drawing illustrating an end view of an
aircraft brake system along an axis of the aircraft
brake system, in accordance with various embodi-
ments.

DETAILED DESCRIPTION

[0025] The detailed description of exemplary embodi-
ments herein makes reference to the accompanying
drawings, which show exemplary embodiments by way
ofillustration and their best mode. While these exemplary
embodiments are described in sufficient detail to enable
those skilled in the art to practice the disclosure, it should
be understood that other embodiments may be realized
and that logical, chemical, and mechanical changes may
be made without departing from the spirit and scope of
the disclosure. Thus, the detailed description herein is
presented for purposes of illustration only and not of lim-
itation. For example, the steps recited in any of the meth-
od or process descriptions may be executed in any order
and are not necessarily limited to the order presented.
Furthermore, any reference to singular includes plural
embodiments, and any reference to more than one com-
ponent or step may include a singular embodiment or
step. Also, any reference to attached, fixed, connected
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or the like may include permanent, removable, tempo-
rary, partial, full and/or any other possible attachment
option. Additionally, any reference to without contact (or
similar phrases) may also include reduced contact or
minimal contact.

[0026] Referring to FIG. 1, an aircraft brake system
100 in accordance with various embodiments includes a
plurality of disks 102. Although this disclosure is directed
to an aircraft brake system and an aircraft wheel, one
skilled in the art will realize that the features disclosed
herein may be used with other brake systems and
wheels, such as a car brake system or the like. Plurality
of disks 102 includes at least one stator 106 and at least
one rotor 104 that rotate about an axis X-X’ relative to
stators 106. Rotors 104 are coupled to an aircraft wheel
116, or wheel 116, via a rotor drive bar 110. Thus, torque
of aircraft wheel 116 is transferred to rotors 104 via rotor
drive bar 110, and vice versa.

[0027] Aircraftbrake system 100, or brake system 100,
also includes an actuator 108. Actuator 108 may be ac-
tuated to compress plurality of disks 102. When com-
pressed, friction between rotors 104 and stators 106 op-
poses the torque of rotors 104, thus reducing the angular
velocity of aircraft wheel 116. Stated differently, torque
is converted to thermal energy due to friction between
rotors 104 and stators 106. The thermal energy may prop-
agate from rotors 104 through rotor drive bar 110 and be
received by aircraft wheel 116. Aircraft wheel 116 may
yield at a lower temperature than rotor drive bar 110. It
is desirable to reduce an amount of thermal energy that
is received by aircraft wheel 116.

[0028] Rotordrive bar 110 includes a drive bar portion
112 and an attachment boss 114. Drive bar portion 112
is designed to be coupled to rotors 104. Attachment boss
114 is designed to be coupled to aircraft wheel 116. In
particular, aircraft wheel 116 includes an attachment plat-
form 118 designed to be coupled to attachmentboss 114.
In the embodiment illustrated in FIG. 1, aircraft brake
system 100 includes a thermal spacer 122 designed to
be positioned between, and in contact with, attachment
boss 114 and attachment platform 118. An attachment
bolt 120 is designed to extend through at least a portion
of attachment boss 114, thermal spacer 122, and attach-
ment platform 118 and resist relative movement of these
components.

[0029] In order to reduce thermal energy transfer from
rotor drive bar 110 to aircraft wheel 116, a pocket may
be defined in at least one of attachment boss 114 or ther-
mal spacer 122 to reduce surface area contact therebe-
tween, and/or a pocket 123 may be defined in at least
one of thermal spacer 122 or attachment platform 118 to
reduce surface area contact therebetween. This reduc-
tion in surface area contactreduces anamount of thermal
energy that may transfer between the corresponding
components.

[0030] Turning now to FIG. 2, another aircraft brake
system 200 in accordance with various embodiments in-
cludes a rotor drive bar 210 and an aircraft wheel 216.



5 EP 3 258 129 A1 6

Rotor drive bar 210 includes a drive bar portion 212 and
an attachment boss 214. Aircraft wheel 216 includes an
attachment platform 218. Attachment boss 214 and at-
tachment platform 218 are designed to be coupled to-
gether via a bolt 220. Unlike aircraft brake system 100
of FIG. 1, aircraft brake system 200 does not include a
thermal spacer. Thus, attachment boss 214 and attach-
ment platform 218 may be in direct contact when coupled
together via bolt 220. In particular, a boss face 252 of
attachment boss 214 may contact a platform face 254 of
attachment platform 218.

[0031] In order to couple attachment boss 214 to at-
tachment platform 218, bolt 220 may extend through a
boss bolt aperture 224 of attachment boss 214 and may
extend through a platform bolt aperture 226 of attach-
ment platform 218 and may then be received by a nut
250 and fastened to nut 250. In various embodiments,
any other suitable fasteners or fastening assembly may
be used in place of bolt 220 and nut 250.

[0032] To reduce thermal energy transfer from rotor
drive bar 210 to aircraft wheel 216, attachment boss 214
may include a pocket 222. Pocket 222 may be at least
partially defined by boss face 252 and, thus, reduce a
surface area of boss face 252. In thatregard, in response
to rotor drive bar 210 being coupled to aircraft wheel 216,
less surface area of attachment boss 214 is in contact
with attachment platform 218 and, thus, less thermal en-
ergy may transfer from attachment boss 214 to attach-
ment platform 218 via boss face 252 and platform face
254.

[0033] TurningtoFIG. 3,anenlarged view of rotor drive
bar 210 in accordance with various embodiments illus-
trates various features of attachment boss 214 and pock-
et 222. In particular, attachment boss 214 may extend
away from drive bar portion 212 in a direction perpendic-
ular to a length of drive bar portion 212.

[0034] As shown in FIG. 3, pocket 222 may have a
shape that resembles the shape of a "U." Stated differ-
ently, pocket 222 may extend for a distance in a direction
parallel and adjacent to a first side 328, a second side
330, a third side 332, and a fourth side 334 of attachment
boss 214. Pocket 222 may surround boss bolt aperture
224 but may not contact boss bolt aperture 224. Pocket
222 may be exposed on first side 328 of attachment boss
214 and may not be exposed on second side 330, third
side 332, and fourth side 334 of attachment boss 214.
[0035] Notably, pocket222 may not intersect boss bolt
aperture 224. Because pocket 222 does not intersect
boss bolt aperture 224, water may not reach boss bolt
aperture 224 via pocket 222. This reduces the likelihood
of water being entrapped within boss bolt aperture 224,
which is desirable because standing water in boss bolt
aperture 224 may corrode attachment platform 218 of
Figure 2. Thus, in various embodiments, it is desirable
for a pocket in an attachment boss, an attachment plat-
form, or a thermal spacer to not intersect with a bolt ap-
erture.

[0036] As shown in FIG. 3, pocket 222 is defined by
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curved surfaces of attachment boss 214. In various em-
bodiments, pocket 222 may be defined by other shapes,
such as straight surfaces and angles therebetween that
are defined by attachment boss 214. In various embod-
iments, pocket 222 may have any other shape that re-
duces a surface area of boss face 252.

[0037] Pocket 222 may have a depth 300 away from
boss face 252. In various embodiments, depth 300 may
be between 0.01inches and 0.2inches (0.254 millimeters
(mm) and 5.08 mm) or between 0.05 inches and 0.1 inch-
es (1.27 mm and 2.54 mm). In various embodiments and
with reference to FIGS. 2 and 3, grease may be used
between attachment boss 214 and attachment platform
218. In embodiments in which grease is used between
attachmentboss 214 and attachment platform 218, it may
be desirable for depth 300 to be greater than 0.05 inches
(1.27 mm). For example, it may be desirable for depth
300 to be sufficiently great that an air pocket exists be-
tween attachment boss 214 and attachment platform 218
due to pocket 222.

[0038] Invarious embodiments, pocket 222 may result
in an area of boss face 252 being reduced by, for exam-
ple, between 5 percent (5%) and 80%, between 10% and
70%, between 20% and 50%, or the like. The amount of
surface area reduction may be based on environmental
factors. For example, forces may act upon attachment
boss 214 from drive bar portion 212 and/or aircraft wheel
216. Itis undesirable for these forces to cause attachment
boss 214 to yield. Thus, the amount of surface area re-
duction may be selected such that the greatest amount
of thermal transfer reduction is achieved while at the
same time the risk of attachment boss 214 yielding is
precluded.

[0039] In various embodiments, attachment boss 214,
and/or drive bar portion 212, may include a metal, such
as titanium, titanium-based alloy, cobalt, cobalt-based
alloys, nickel, nickel-based alloy, for example, austenitic
nickel-chromium-based alloy such as INCONEL™ which
is available from Special Metals Corporation of New Hart-
ford, New York, USA, a nickel-based alloy having, by
weight percent (wt%), nickel 60%, cobalt 15% and chro-
mium 10%, known as IN-100 and available from Vale
limited of Toronto, Canada, a stainless steel having, by
wt%, chromium 17%, nickel 5% and copper 5%, known
as 17-4ph and available from AK Steel Holding of West
Chester, Ohio, one or more stainless steels such as
17-22AS or 15CVDB6, or the like.

[0040] Turning now to FIG. 4, another rotor drive bar
410 in accordance with various embodiments includes a
drive bar portion 412 and an attachment boss 414. At-
tachment boss 414 includes a pocket 422. Pocket 422
extends for a distance in a direction parallel and adjacent
to a second side 430, a third side 432, and a fourth side
434 of attachment boss 414 and does not extend adja-
cent to first side 428. Pocket 422 is not exposed on any
side of attachment boss 414.

[0041] Referring now to FIGS. 1 and 5 and in accord-
ance with various embodiments, thermal spacer 122 may



7 EP 3 258 129 A1 8

include one or more pockets including a first pocket 522
and a second pocket 542. First pocket 522 may be at
least partially defined by afirstface 538 and second pock-
et 542 may be at least partially defined by a second face
540. First pocket 522 and second pocket 542 may have
a shape similar to pocket 422 shown in FIG. 4. It may be
desirable to include thermal spacer 122 along with one
or more pockets if one or more components are thermally
challenged.

[0042] In various embodiments, thermal spacer 122
may only include first pocket 522. In that regard, thermal
spacer 122 may be positioned between attachment boss
114 and attachment platform 118 with first face 538, and
thus first pocket 522, facing towards and contacting at-
tachment boss 114 or attachment platform 118. First
pocket 522 tends to reduce thermal energy transfer from
rotor drive bar 110 to aircraft wheel 116 regardless of
whether first face 538 faces and contacts attachment
boss 114 or attachment platform 118. Inclusion of both
first pocket 522 and second pocket 542 in thermal spacer
122 further reduces thermal energy transfer from rotor
drive bar 110 to aircraft wheel 116.

[0043] In various embodiments, thermal spacer 122
may include a metal, such as titanium, titanium-based
alloy such as Ti-6Al-4V, cobalt, cobalt-based alloys, nick-
el, nickel-based alloy, for example, austenitic nickel-
chromium-based alloy such as INCONEL™ which is
available from Special Metals Corporation of New Hart-
ford, New York, USA, a nickel-based alloy having, by
weight percent (wt%), nickel 60%, cobalt 15% and chro-
mium 10%, known as IN-100 and available from Vale
limited of Toronto, Canada, a stainless steel having, by
wt%, chromium 17%, nickel 5% and copper 5%, known
as 17-4ph and available from AK Steel Holding of West
Chester, Ohio, a sintered stainless steel, or the like.
[0044] In various embodiments, a pocket may be in-
cluded in any one or more of rotor drive bar 110, attach-
ment platform 118, or thermal spacer 122. For example,
in various embodiments, an aircraft brake system may
include a rotor drive bar with a pocket and an attachment
platform without a pocket; in various embodiments, an
aircraft brake system may include arotor drive bar without
a pocket, an attachment platform with a pocket, and a
thermal spacer with a pocket; and so forth.

[0045] ReferringnowtoFIGS.2and 6, aview of aircraft
brake system 200 in accordance with various embodi-
ments along an axis X-X' illustrates how pocket 222 re-
duces contact surface between rotor drive bar 210 and
aircraft wheel 216. As shown, boss face 252 of attach-
ment boss 214 is in contact with platform face 254 of
attachment platform 218. Pocket 222 reduces an area of
boss face 252 that may contact attachment platform 218.
Thus, less thermal energy may transfer from rotor drive
bar 210 to aircraft wheel 216.

[0046] Turningnow to FIG. 7, a view of another aircraft
brake system 700 in accordance with various embodi-
ments illustrates how a pocket 722 of an attachment plat-
form 718 of an aircraft wheel 716 may reduce thermal
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energy transfer from a rotor drive bar 710 to aircraft wheel
716.As showninFIG. 7, attachment platform 718 defines
pocket 722. Pocket 722 reduces surface area on a plat-
form face 754 of attachment platform 718. Thus, pocket
722 reduces an area of contact between platform face
754 and a boss face 752 of attachment boss 714, even
though attachment boss 714 does not include a pocket.
This, in turn, reduces an amount of thermal energy that
may transfer from rotor drive bar 710 to aircraft wheel
716.

[0047] Benefits, other advantages, and solutions to
problems have been described herein with regard to spe-
cific embodiments. Furthermore, the connecting lines
shown in the various figures contained herein are intend-
ed torepresent exemplary functional relationships and/or
physical couplings between the various elements. It
should be noted that many alternative or additional func-
tional relationships or physical connections may be
present in a practical system. However, the benefits, ad-
vantages, solutions to problems, and any elements that
may cause any benefit, advantage, or solution to occur
or become more pronounced are not to be construed as
critical, required, or essential features or elements of the
disclosure. The scope of the disclosure is accordingly to
be limited by nothing other than the appended claims, in
which reference to an element in the singular is not in-
tended to mean "one and only one" unless explicitly so
stated, but rather "one or more." Moreover, where a
phrase similar to "at least one of A, B, or C" is used in
the claims, it is intended that the phrase be interpreted
to mean that A alone may be present in an embodiment,
B alone may be present in an embodiment, C alone may
be present in an embodiment, or that any combination
of the elements A, B and C may be present in a single
embodiment; for example, A and B, A and C, B and C,
or A and B and C. Different cross-hatching is used
throughout the figures to denote different parts but not
necessarily to denote the same or different materials.
[0048] Systems, methods and apparatus are provided
herein. In the detailed description herein, references to
"one embodiment”, "an embodiment", "an example em-
bodiment", etc., indicate that the embodiment described
may include a particular feature, structure, or character-
istic, but every embodiment may not necessarily include
the particular feature, structure, or characteristic. More-
over, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
an embodiment, it is submitted that it is within the knowl-
edge of one skilled in the art to affect such feature, struc-
ture, or characteristic in connection with other embodi-
ments whether or not explicitly described. After reading
the description, it will be apparent to one skilled in the
relevant art(s) how to implement the disclosure in alter-
native embodiments.

[0049] Furthermore, no element, component, or meth-
od step in the present disclosure is intended to be dedi-
cated to the public regardless of whether the element,
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component, or method step is explicitly recited in the
claims. As used herein, the terms "comprises", "compris-
ing", or any other variation thereof, are intended to cover
a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements
does not include only those elements but may include
other elements not expressly listed or inherent to such

process, method, article, or apparatus.

Claims

1. A rotor drive bar (110) for use in a brake system
(100), comprising:

a drive bar portion (112) configured to be cou-
pled to at least one rotor of the brake system
(100); and

an attachment boss (114) configured to be cou-
pled to an attachment platform (118) of a wheel
(116) and having a boss face that faces the at-
tachment platform and at least partially defines
a pocket for reducing thermal transfer from the
rotor drive bar (110) to the wheel (116).

2. Therotordrive barofclaim 1, wherein the attachment
boss (114) is configured to be in contact with the
attachment platform (118) of the wheel in response
to the rotor drive bar being coupled to the wheel.

3. Therotordrive barofclaim 1, wherein the attachment
boss (114) is configured to be in contact with a ther-
mal spacer that is positioned between the attach-
ment boss and the attachment platform (118) of the
wheel in response to the rotor drive bar being cou-
pled tothe wheel, and preferably wherein the thermal
spacer (122) defines a second pocket for reducing
thermal transfer from the thermal spacer to the
wheel.

4. The rotor drive bar of claim 1, wherein the pocket
has a shape that resembles a "U."

5. The rotor drive bar of claim 1, wherein the pocket
has a depth of at least 0.05 inches.

6. A brake system (100), comprising:

a rotor drive bar (110) having an attachment
boss (114) configured to be coupled to an at-
tachment platform (118) of a wheel (116); and
a thermal spacer (122) configured to be posi-
tioned between the attachment boss (114) and
the attachment platform (118) and defining a
pocket for reducing thermal transfer from the ro-
tor drive bar (110) to the wheel (116).

7. The brake system of claim 6, wherein the thermal
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10.

1.

12.

13.

14.

15.

spacer (122) is configured to be oriented such that
the pocket faces the attachment boss in response
to the rotor drive bar being coupled to the wheel.

The brake system of claim 6, wherein the thermal
spacer (122) is configured to be oriented such that
the pocket faces the attachment platform of the
wheel in response to the rotor drive bar being cou-
pled to the wheel.

The brake system of claim 6, wherein the pocket is
a first pocket positioned on afirst face of the thermal
spacer and the thermal spacer includes a second
pocket on a second face of the thermal spacer such
that the first pocket is configured to face one of the
attachment boss or the attachment platform of the
wheel and the second pocket is configured to face
the other of the attachment boss or the attachment
platform of the wheel in response to the rotor drive
bar being coupled to the wheel.

The brake system of claim 6, wherein the attachment
boss (114) defines a second pocket; or wherein the
pocket has a shape thatresembles a "U"; or wherein
the pocket has a depth of at least 0.05 inches.

The system of claim 6, wherein the thermal spacer
(122) is configured to receive a bolt extending from
the attachment boss to the attachment platform of
the wheelfor coupling the rotor drive bar to the wheel.

A brake system (100), comprising:

a rotor drive bar (110) having an attachment
boss; and

a wheel (116) having an attachment platform
(118) configured to be coupled to the attachment
boss (114) of the rotor drive bar (110) and that
defines a pocket for reducing thermal transfer
from the rotor drive bar (110) to the wheel (116).

The brake system of claim 12, wherein the pocket
has a shape that resembles a "U"; or wherein the
pocket has a depth of at least 0.05 inches.

The brake system of claim 12, wherein the attach-
ment boss (114) is configured to be in contact with
the attachment platform (118) of the wheel (116) in
response to the rotor drive bar (110) being coupled
to the wheel (116).

The brake system of claim 12, further comprising a
thermal spacer (122) configured to be positioned be-
tween the attachmentboss (114) and the attachment
platform (118) of the wheel in response to the rotor
drive bar (110) being coupled to the wheel (116), and
preferably wherein the thermal spacer (122) defines
a second pocket for reducing thermal transfer from
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the rotor drive bar (110) to the wheel (116).

EP 3 258 129 A1

10

15

20

25

30

35

40

45

50

55

12



EP 3 258 129 A1

g0}



EP 3 258 129 A1

o0z




EP 3 258 129 A1

332

122

FIG.5

/
542

540

538

10



EP 3 258 129 A1

- 216

l/ kY
/,/’///,:—"'““'1 } 218

© / ©
214 252

1"



EP 3 258 129 A1

T e

722

754

Z

710

FIG.7

12

Lk

716

718



10

15

20

25

30

35

40

45

50

55

EP 3 258 129 A1

9

Européisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 17 17 1603

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

US 2007/246995 Al (SCELSI ANTHONY [US] ET
AL) 25 October 2007 (2007-10-25)

* paragraph [0020] - paragraph [0023];
figures *

US 5 199 536 A (CLARK GARY L [US])

6 April 1993 (1993-04-06)

* column 3, Tine 31 - column 4, Tine 31;
figures 2,3 *

EP 0 398 092 Al (GOODRICH CO B F [US])

22 November 1990 (1990-11-22)

* column 5, line 18 - line 47 *

US 6 003 954 A (EVERHARD KENNETH D [US] ET
AL) 21 December 1999 (1999-12-21)

* column 3, Tine 20 - column 4, Tine 25;
figures 3,5 *

WO 2009/082397 Al (GOODRICH CORP [US];
MILLER JERRY L [US]; HOUSER JOSHUA C [US])
2 July 2009 (2009-07-02)

* page 7, line 24 - page 9, line 6;
figures 6,9 *

US 5 851 056 A (HYDE ROBERT WILLIAM [US])
22 December 1998 (1998-12-22)

* column 5, Tine 24 - Tine 46; figure 2c *

The present search report has been drawn up for all claims

1-15

1-15

1-15

1-15

1-15

1-15

INV.
F16D55/36

TECHNICAL FIELDS
SEARCHED (IPC)

F16D
B60C

Place of search Date of completion of the search

Munich 16 October 2017

Examiner

van Koten, Gert

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

13




EP 3 258 129 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 17 17 1603

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

16-10-2017
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2007246995 Al 25-10-2007  NONE

US 5199536 A 06-04-1993 DE 69300775 D1 21-12-1995
DE 69300775 T2 27-06-1996
EP 0555820 Al 18-08-1993
JP H05345597 A 27-12-1993
us 5199536 A 06-04-1993

EP 0398092 Al 22-11-1990 EP 0398092 Al 22-11-1990
us 5024297 A 18-06-1991

US 6003954 A 21-12-1999  NONE

WO 2009082397 Al 02-07-2009  NONE

US 5851056 A 22-12-1998 EP 0811511 A2 16-12-1997
us 5851056 A 22-12-1998

14

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	abstract
	description
	claims
	drawings
	search report

